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A microbial fuel cell (MFC) is a device that converts organic matter to electricity with the aid of microorgan-
isms serving as biocatalysts. A typical MFC is constructed with two chambers, an anode chamber and a cathode 
chamber. In the anode chamber, microorganisms oxidize organic matter and transfer electrons to the anode elec-
trode. Electrons move along a circuit to the cathode chamber, where oxygen accepts the electrons. A conventional 
MFC uses platinum as the cathode catalyst; however, since platinum is expensive, there is a need for an alterna-
tive catalyst at the cathode. In this study, we constructed an MFC in which both the anodic and cathodic reactions 
were catalyzed by microorganisms. The cathode chamber was inoculated with a hydrogenotrophic methanogen, 
Methanothermobacter thermautotrophicus strain ΔH (NBRC 100330), and sludge from an anaerobic digester 
was used as an inoculum in the anode chamber.
A maximum current density of 0.217 mA/cm2 was generated by our MFC. At the end of the power generation 
period, the electrodes were removed and observed using a scanning electron microscope (SEM). Rod-shaped 
cells thought to be ΔH were observed on a gap and the surface of the cathode electrode. SEM images of the an-
ode electrode revealed that microorganisms in various sizes and shapes were attached to the electrode. Because 
the metabolism of the microorganisms acts as the catalyst in the MFC, the power output may be enhanced by 
increasing the number of microorganisms on the electrodes.
